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EXECUTIVE SUMMARY 

At the request of the Central Region, Ministry of the 
Environment Mobile Air Monitoring Unit #1 performed an air quality 
survey in the vicinity of Anachemia Solvents Limited of Mississauga 
during July of 1987. The main aims of this survey were to; (1) 
perform monitoring during periods of odour; and (2) attempt to 
identify the compounds causing the odour (s> with special emphasis to 
be placed on the determination of ambient concentrations of 
aroraatics and selected chlorinated organics (namely: toluene, 
ethylbenzene , xylenes^ methylene chloride, methyl chloroform, 
trichloroethylene, and perchloroethylene ) . 

From the acquired ambient air data, Anachemia Solvents 
Limited was deemed to be a source of a number of chlorinated 
organics {methylene chloride, methyl chloroform, and 
perchloroethylene) and aromatics (toluene, ethylbenzene, and 
xylenes). Significant concentrations of naphthalene were also 
detected but Anachemia was deemed not to be the source of this 
contaminant but rather the source(s) was determined to be west or 
north of this waste solvent recovery plant, 

Some of the odours detected in this area could be 
attributed to the chlorinated compounds (ether and chloroform- like 
odours), aromatics (sweet, solvent-like odours) and naphthalene 
(coal-tar odours) measured in the air. 

The ambient air was screened or sampled for approximately 
145 different gaseous contaminants which included the compounds of 
interest. None of the applicable Ministry of the Environment Air 
Quality Standards, Criteria, Guidelines or Provisional Guidelines 
were exceeded * 



SOMMAIRE 

A la demande dn bureau regional du Centre , 1 ' unite mobile 
a'Q 1 de surveillance de 1 ' air du minietere de 1 ' Environnement a 
effeotue, en juillet 198?, une itude de la qualite de I'air a 
prozimite de I'usine Anachemia Solvents Liiiited, a Mississauga. 
Les principaux objectifs de cette etude etaient 1) d' analyser 
I'air lorsqu'il y a des odeurs et 2) d'eseayer de determiner 
quels eomposis degagent ces odeurs; on a dierclie plus 
particulierement a deteriiiner les concentrations dans I'air 
ambiant des aromatiques et des produits organiques chlores 
suivants : le phinylmethane , I'ethylbenzene* les xylenes, le 
chlorure de metliylene, le metliylclilorof orme , le triclLloretiiylene 
et le tetracliloreth.ylene. 

D'apres lee ecliantillons d'air reoueillis, I'usine 
Anaeliemia Solvents Ltd. serait la source d' emanations d'un 
certain nombre de produits organiques chlores (le chlorure de 
nethylene, le metliylchloroforme et le titraclilorethylene) et 
d'aromatiques (le plienylmethane , 1 ' etliylbenzene et les xylenes). 
On a egalement mesure des concentrations notables de naplitaline, 
Bale il semble que I'usine Anachemia ne soit pas la source de ce 
polluant. 11 viendrait en effet de sources situees a I'ouest ou 
au nord de I'usine de reGupeTation dee solvants residuaires. 

11 est possible que certaines des odeurs ditectees dans 
cette region proviennent dee composes chlores (des odeurs d'etlier 
et des odeurs ressemblant a celle du chloroforme) , des 
aromatiqueB (des odeurs sucrees et des odeurs ressemblant a 
celles des solvants) et du naphtaline (odeurs de goudron de 
^ouille) qui ont eti mesure s dans I'air. 

On a echantillonne environ 145 polluants gazeux, dont les 
composes mentionneB ci-desBus. Tous lee criteres, normes, lignes 
directrices et lignes directrices provisoires enonces par le 
minietere de 1 ' Environnement ont eti reepectes. 



Abbreviatio'ns- that will be used in this survey report: 



CH4 


methane 


CO 


carbon nonoxide 


GC 

km/hr 


gag chromatograph 
kiloiietres per hour 


MAMU 


Mobile Air Monitoring Unit 


na. 


not available 


nd. 


not detected 


NO 


nitric oxide 


NO^ 

NOa 


oxides of nitrogen 
nitrogen dioxide 


0. 


ozone 


ppm 

SOa 

THC 
TH-M 


parts per million 

sulphur dioxide 

total hydrocarbon compounds 

non-iiethane hydrocarbons 


ug/m^ 
VOC(s) 


nicrograins per cubic metre 
volatile organic compound (s 
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1.0 Background and Introduction 

Anachemia Solvents Limited operates a waste solvent 
recovery plant at 3549 Mavis Road in Mississauga, Ontario (Figure 
1). In recent years, a considerable amount of new industrial and 
residential development has taken place in the immediate area. With 
the increase in population, concern has been raised regarding 
fugitive gaseous emissions from this recovery plant. In particular, 
since the plant deals with the reclamation of methylene chloride, 
trichloroethylene and perchloroethylene, the ether-like and 
chloroform-like odours of these compounds are the potential reasons 
for the numerous odour complaints which have been registered with 
the Ministry. Not only is the public concerned about the odours but 
they are also concerned about possible health effects of these 
compounds and any other gaseous compounds (especially chiorinated 
organics) that may be emitted from this plant. 

Due to these complaints and pending additional residential 
development in the area, the Central Region of the Ministry 
requested the Air Resources Branch to conduct an air quality survey 
in the vicinity of this recovery plant. The main objectives of this 
survey were to: (1) perform monitoring during periods of odour; and 
(2) attempt to identify the compounds causing the odour (s) with 
special emphasis placed on the determination of the ambient 
concentration levels of aromatics and the aforementioned chlorinated 
organics . 



2.0 The Monitoring Programme 



The mobile air monitoring unit used in this survey 
(MAMUll) contained a variety of analyzers that enabled screening of 
the ambient air for 138 different volatile organic compounds (VOCs) 
and 10 different (mainly inorganic) contaminants (SO2/ NO^^, NO, NO2, 
THC, TH-M, CH4, TRS, O3 and CO). 

fhe most versatile analyzer of MAMUll was the dual 
capillary column gas Ghromatographic system which was used for the 
detection, identification and quantification of VOCs, To detect 
individual VOCs at the 1 ug/m^ concentration level, ambient air was 
drawn through a trace organic preconcentrator unit for a set period 
of time - usually for a half -hour or a one-hour duration. In the 
preconcentrator, the organics were adsorbed onto a 
Carbotrap-Spherocarb cartridge and than thermally desorbed and 
prefocused onto a nickel loop cooled to -195°C with liquid nitrogen. 
The prefocused organics were then flash vapourized and injected 
simultaneously onto the heads of two 25 metre capillary columns 
(OV-i and SE-54) where the individual organics were separated. The 
eluted organics were then detected by flame ionization detectors. 
Positive identification of the eluted volatile organic compounds was 
assisted by a computer which compared and correlated the results 
with a library of retention indices which were established from 
prior calibration tests. 

MAMUll also housed a complete ground-based meteorological 
station which continuously recorded wind direction and speed, 
ambient temperature, humidity, solar radiation and barometric 
pressure data, 

A more detailed description of the specific monitoring 
capabilities of MAMUll is listed in Table 1 and the respective 
detection limits for the gaseous contaminants together with the 
applicable Ministry of the Environment Standards, Criteria, 
Guidelines and Provisional Guidelines are presented in Table 2, 

The daily monitoring programme consisted of performing 
calibration checks on all analyzers during the early morning; 
acquiring downwind air quality data with respect to Anachemia 
whenever feasible and then acquiring upwind data. Samples were 
collected for VOC analysis only when the instrument operator felt 
that the monitoring unit was downwind of Anachemia. At other times 
(overnight or when the unit could not be positioned downwind), no 
VOC sampling was carried out. 

As presented in Table 3, monitoring was conducted on July 
21, 22, 23, 28 and 29. During this time, a large data set was 



collected for the above-mentioned contaminants, including 14 VOC 
samples (6 upwind and 8 downwind). 

toachemia Solvents Limited receives waste solvents and 
cleans them (primarily by distillation) for reuse. Because of the 
nature of this business, inadequate or improper solvent handling 
procedures may result in many common industrial solvents being 
emitted for significant periods of time to the ambient air. 
Ministry staff of the Central Region indicated that this may be the 
major source of the odour complaints. For this reason, screening of 
the ambient air for fugitive emissions adjacent to the plant 
property was also undertaken by the monitoring unit. 

The number of suitable monitoring sites in the immediate 
vicinity of Anachemia is limited. There are several established 
industries adjacent to Anachemia; a major traffic route (Mavis Road) 
directly in front of the plant; and a large, impassible field behind 
(Figure 1). Permission was obtained from Anachemia 's two neighbours 
to park the monitoring unit in their 'backyards'. Ultramar (north 
of Anachemia; a combination refueling station for large trucks and a 
large scale metal working operation) and Courtesy Disposal (south of 
Anachemia; maintainers and removers of large dumpsters) allowed the 
Ministry complete access to all parts of their property. Courtesy 
Disposal was not directly adjacent to Anachemia but rather, the 
second property south of this plant. The property adjacent to and 
south of Anachemia was Nido's autobody shop. Its backyard was 
relatively clean but very uneven, thus the monitoring unit could not 
travel in the area. The overnight monitoring site was in the 
parking area of Bell Canada, a site almost directly across the 
street (due west) from Anachemia. It should be noted that the 
operations at Anachemia are carried on around the clock. 

Since monitoring of specific chlorinated volatile organic 
compounds was requested, a description of their characteristics is 
presented. 

Methylene chloride, properly named dichloromethane (CH2CI2), is 
a colourless, non-flammable, volatile liquid with a penetrating 
ether-like odour. This solvent may be used as a paint remover, a 
fumigant, a degreaser, or a propellant for aerosols. The Ministry 
Air Quality Standard for this chlorinated organic is based on odour 
and is 100,000 ug/m^ for an allowable maximum half -hour average 
ground level concentration. 

Methyl chloroform, properly named 1,1,1-trichloroethane 
(CH3CCI3)/ is a nonflammable, colorless solvent used for cleaning of 
precision equipment; as an aerosol propellant; as a metal degreaser; 
and as a pesticide. The Ministry Air Quality Standard for this 
chlorinated organic is based on health effects and is 350,000 ug/m^ 
for an allowable maximum half-hour average ground level 
concentration . 



Trichloroethylene, properly named trichloroethene (C2HCI3), is 
a stable^ colorless, heavy liquid with a chloroform- like odour. 
Some uses for this iolvent ares metal degreasing, extraction solvent 
for oils, fumigant, medicine (anaesthetic), and cleaning. Its 
Ministry Air Quality Standard is based on health effects and is 
85,000 ug/m^ for an allowable maximum half -hour ground level 
concentration . 

Perchloroethylene, properly named tetrachloroethene (C2CI4), is 
a stable, colorless liquid with an ether-like odour. Some of its 
uses are: dry cleaning solvent, vapour degreasing solvent, and in 
the manufacture of fluorocarbons. Its Ministry Air Quality Standard 
is also based on health effects and is 10,000 ug/m^ for an allowable 
maximum half -hour average ground level concentration. 

It should be noted that many organic solvents are too 
polar to be detected and quantified by the present GC system. It 
should also be noted that different chemical compounds have 
different odour thresholds and that they may be detected by humans 
before being detected by the instruments of the monitoring unit. 



3.0 Discussion of Reeults 



Tuesday, July 21 

The centre of a low pressure area was located over Niagara 
Falls, Scattered cumulus and moderate (15 to 20 km/hr) 
northwesterly winds were present in Mississauga. The teinparature 
was in the high twenties (°C) and by mid-afternoon^ the air mass had 
become dry and stable. 

Because of the winds, only upwind monitoring could be 
carried out on this date. MAMU 11 arrived in the area around 10:00 
hrs and was immediately placed on shoreline power at the Bell Canada 
site (site K as shown in Figure 1). After calibrations, a survey 
was started with 3.5 hours of common contaminant data and 2 one-hour 
VOC samples being collected (period A212; Table 3). The maximum 
one-hour average ground level concentrations of CO, THC, NO2, and O3 
were 0.5, 1.8, O.Ol, and 0.04 ppm respectively (Table 4). From the 
GC analysis of the two VOC samples, the total organic concentrations 
were 501 and 99 ug/m^ (Table 5). Because of the hot ambient 
temperature, some evaporative emissions (fuel and greases) from the 
monitoring unit were sampled during the first sample (the alkane 
concentration was 437 ug/m^). It is felt that the second sample was 
more indicative of the general air quality in this area (the alkane 
concentration had dropped to 59 ug/m^). The total aromatic 
concentrations were similar in both samples (56 and 38 ug/m^) and as 
for the four 'targetted' chlorinated organics, only 4 ug/m^ of 
tetrachloroethene were detected (first sample). Butane, at a 
concentration of 369 ug/m^, was the most dominant organic detected 
in these two samples. 

The results for the 17*5 hours staring at 14:43 hrs are 
shown in Table 4 (period A213). The maximum one-hour average ground 
level concentrations of CO, THC, MO2 and O3 were 0.8, 2.2, 0.05 and 
0.04 ppm respectively. The meteorological measurements indicated a 
weak nocturnal inversion overnight - high relative humidity and calm 
or light northwesterly winds. 



Wednesday, July 22 

A high pressure area dominated southern Ontario. The air 
mass was dry and stable in Mississauga and it was a clear, hot, 
humid day with very light northwesterly winds. 

After the morning calibrations, MAMU #1 moved to the 
'backyard' of Courtesy Disposal Limited (site H in Figure 1) and 
since this area was downwind of Anachemia Limited, a survey was 



started. CoiraBencing at 10:07 hrs, two half -hour VOC eaiiiples and 
almost 3 hours of common contaminant data were acquired (period 
A222; Table 3). Some odour was present and as can be seen from 
Table 4, relatively high ground level concentrations of total 
hydrocarbon compounds (THC) were recorded. When the wind was from 
the northwest, a maximum one-hour average ground level concentration 
of 7 ppm for THC was recorded. However, the maximum one-hour 
average ground level concentrations of the other common contaminants 
were relatively lower at 1.1 ppm for CO; 0.03 ppm for NO2; and 0.07 
ppm for O3. Gas chromatographic analysis of the two samples 
revealed significant concentrations of VOCs. The total organic 
concentrations were 693 and 414 ug/m^. On the average, the alkanes, 
aromatics, chlorinated alkanes and chlorinated alkenes comprised 29% 
(159 ug/m^), 48% (268 ug/m^), 17% (92 ug/m^), and 4% (24 ug/m^) of 
these totals respectively* Of the targetted chlorinated compounds; 
123 and 32 ug/m^ of dichloromethane, 7 and 4 ug/m^ of 
1,1,1-trichloroethane, and 35 and 13 ug/m^ of tetrachloroethene were 
detected. Trichloroethene was not detected in these samples (nor 
was it detected in any of the other VOC samples acquired throughout 
this entire survey). Apart from the aforementioned chlorinated 
alkanes, the other dominant organics were toluene (165 and 80 
ug/m^), xylenes (113 and 47 ug/m^), and naphthalene (16 and 29 
ug/m^). As can be seen in Table 2, only the concentrations of 
naphthalene approached its applicable Ministry Air Quality 
Provisional Guideline (36 ug/m^ for an allowable maximum half -hour 
average concentration). 

At 14:00 hra, MAMU II was moved to the 'backyard' of 
Ultramar (site E in Figure 1), upwind of Anachemia Solvents Limited 
(see period A223; Table 3). The ambient temperature was 33°C; the 
winds remained northwesterly and some odour was discernable by the 
Ministry staff. During the monitoring, heavy machinery (including 
several propane -powered forklifts) was in operation throughout the 
small industrial complex north of Ultramar (site C in Figure 1). 
Elevated ground level concentrations of CO and THC were measured 
(Table 4), The maximum one-hour average ground level concentrations 
of CO, THC, NO2, and O3 were 2.2, 4.3, 0.03, and 0.06 ppm 
respectively. From the analysis of the VOC sample, the total 
organic concentration was determined to be 184 ug/m^ with 
essentially equal contributions from the alkane (98 ug/m^) and 
aromatic (83 ug/m^) fractions (Table 5). No chlorinated organics 
were detected in this sample and as for naphthalene, its 
concentration was similar to that reported for the two downwind VOC 
samples (22 versus 16 and 29 ug/m^ respectively). 

These results suggest that Anachemia Solvents Limited was 
a source of some chlorinated organics (dichloromethane, 
1,1,1-trichloroethane and tetrachloroethene) and some aromatics 
(toluene and xylenes) but not a source of naphthalene. The data 
also suggests that the source(s) of naphthalene lay to the north or 
northwest of Anachemia. 



At 15:45 hrs, MAMU #1 returned to its overnight site at 
Bell Canada and a monitoring programme was started. Commencing at 
15:51 hrs, 16.5 hours of common contaminant data were acquired 
(period A224; Table 3). This site was upwind of Anachemia and no 
VOC samples were acquired. Again the winds were calm overnight and 
a weak nocturnal inversion was present. The maximum one-hour 
average ground level concentrations of CO, THC, NO2 and O3 were 2.4, 
4.1 1 0.11, and 0.04 ppm respectively (Table 4). These 
concentrations were somewhat elevated as the applicable Ministry Air 
Quality Criteria are: 30 ppm for CO; (the Ministry has no Air 
Quality Criterion for THC); 0.20 ppm for NO^; and 0.08 ppm for O3. 



Thursday r July 23 

It was a hot, hazy and humid day. The high pressure area 
had slowly inoved eastward and the air mass was dry and stable over 
Mississauga. The ambient temperature was in the mid-thirties and 
the winds were generally moderate and westnorthweeterly. 

After the morning calibrations, an upwind survey was 
commenced at 09:52 hrs in the rear parking lot of Ultramar Limited 
(period A232; Table 3 and site E in Figure 1), Elevated 
concentrations were measured for CO and THC. The maximum one-hour 
average ground level concent rat ions of these two contaminants were 
1.5 and 3.3 ppm respectively (Table 4). From the GC analysis of the 
VOC sample, 52 different organics were detected and the total 
organic concentration was determined to be 288 ug/m^ with the alkane 
and aromatic fractions accounting for 64% (185 ug/m^) and 31% (88 
ug/m^) of this total respectively. The more dominant organics were 
the low-boiling alkanes (for example: propane at 71 ug/m^, butane at 
25 ug/m^, 2-methylbutane at 19 ug/m-), aromaties (toluene at 22 
ug/m^ and xylenes at 15 ug/m^) and naphthalene at 20 ug/m^. Of the 
targetted chlorinated organics, only a small concentration of 
tetrachloroethene was detected (9 ug/m^). 

Due to a gradual wind shift, by 11:00 hrs, it was very 
difficult to get downwind of Anachemia. Under westerly winds, MAMU 
#1 had to be moved to the far northeast corner of Courtesy 
Disposals' property (site H in Figure 1) and even at this site, only 
monitoring of the gaseous emissions from the front half of Anachemia 
was possible. Starting at 11:45 hrs, 3.4 hours of common 
contaminant data and one half-hour VOC sample were acquired (period 
A233; Table 3). Significant concentrations of the common 
contaminants were measured during this period as the. maximum 
one-hour average ground level concentrations of CO, THC, NO2, and O3 
were 1.8, 5.8, 0,04, and 0,09 ppm respectively. The applicable 
Environmental Air Quality Criteria for CO, NO2, and O3 are 30, 0.20, 
and 0.08 ppm respectively. Thus the Air Quality Criterion for O3 
was exceeded during this period. From the GC analysis of the VOC 
sample, 43 different organics were detected and the total organic 
concentration was determined to be 402 ug/m^ (Table 5). The 
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alkanes, aromatics, and chlorinated alkanes comprised 30% (120 
ug/m^), 48% (191 nq/m^), and 21% (83 ug/m-) of this total 
respectively. For the targetted chlorinated organics; 76 ug/m^ of 
dichloromethane, 7 ug/m^ of 1,1,1-trichloroethane, and 2 ug/m^ of 
tetrachloroethene were detected. The other major organics detected 
in this sample were the aromatics (toluene and xylenes at 87 and 71 
ug/ra^) and naphthalene at 17 ug/m^* 

After 16:00 hrs, MMU #1 was moved back to the overnight 
monitoring site at Bell Canada and at 17:11 hrs, the monitoring of 
the common contaminants commenced (period A234; Table 3). From the 
17 hours of acquired data, the overall average ground level 
concentrations had decreased slightly (Table 4). The maximum 
one-hour average ground level concentrations of CO, THC, MOs, and O3 
were 1.9, 3.7, 0.08, and 0.07 ppm respectively. 

From these results, three of the targetted chlorinated 
organics (albeit detected in low concentrations) appeared to have 
originated from Anachemia. Si^ificant coneentratione of 
naphthalene were measured both downwind (17 ug/m^) and upwind (20 
ug/m^j of Anachemia. Since the winds were westerly or 
northwesterly, this data suggested that the naphthalene source(s) 
had to be west or northwest of Anachemia. Significant 
concentrations of the common contaminants were also measured and the 
Ministry Air Quality Criterion for O3 was exceeded during the 
afternoon monitoring. (Later in the afternoon, the upwind maximum 
one-hour average ground level concentration of O3 was found to be 
0.07 ppm. But when one considers the elevated upwind concentrations 
and the other data acquired during this day, no specific source(s) 
of ozone could be ascertained.) 



Tuesday, July 28 

A high pressure area dominated the weather over southern 
and central Ontario on this date. The air mass was dry and stable 
and it was a clear, hot, humid day in Missiseauga. The winds were 
very light and southeasterly. 

Because of the light winds, it was very difficult to find 
a downwind monitoring site with respect to Anachemia. Finally, the 
winds became more constant and a downwind site was found at the rear 
of Ultramar Limited. This location was adjacent to Anachemia and 
monitoring started at 10:02 hrs (period A282; Table 3). Significant 
concentrations were measured for CO, THC and NO2 (Table 4) but as 
the staff noted, this may have been due to an increase in vehicular 
traffic at the Anachemia plant. Nevertheless, the maximum one-hour 
average ground level concentrations of CO, THC, and NO2 were 
determined to be 3.9, 7.3, and 0.05 ppm respectively. The overall 
average ground level concentrations of these contaminants were only 
slightly lower at 2.6, 4,4, and 0,04 respectively. For the 3 VOC 
samples, an average of 47 different organics were detected and the 
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total conceBtrations were 404, 1064, and 729 ug/m^ (Table 5). On 
the average, the alkanee, aromatics and the chlorinated alkanee 
comprised 25% (183 ug/m^), 38% (275 uq/m^), and 35% (258 ug/m^) of 
these totals respectively. The more dominant organics were the 
targetted chlorinated compounds (dichloromethane at 96, 420 and 115 
ug/m^; 1,1,1-trichloroethane at 40, 64 and 39 ug/m^; and 
tetrachloroethene at 23, not detected, and 11 ug/m^) and the 
aromatics (toluene at 91, 240, and 66 ug/m^; ethylbenzene at 16, 57 
and 16 ug/m^; and xylenes at 52, 177, and 72 ug/m^). Apart from 
butane (one concentration value of 237 ug/m^ being detected), low 
concentrations (less than 20 ug/m^) were found for the individual 
alkanes. Naphthalene was detected in only one of the three samples 
and its concentration was only 2 ' " 



At 14:00 hrs, MAMU #1 moved to the rear of Lakeside 
Contracting Limited (site I in Figure 1), upwind of Anachemia. At 
14:18 hrs, monitoring commenced (period A283; Table 3), Slightly 
lower concentrations of common contaminants were measured at this 
site as the maximum one-hour average ground level concentrations of 
CO, THC, and O3 were 0.9, 2.9, and 0.04 ppm respectively (Table 4). 
From the VOC sample, only 15 different organics were detected and 
the total organic concentration was only 22 ug/m^ (Table 5). None 
of the targetted chlorinated organics were present however, 
naphthalene was detected at a concentration of 2 ug/m^. 

These results show that Anachemia appears to be a source 
of chlorinated organics and some aromatics but none of the 
concentrations were in excess of the applicable Ministry Air Quality 
Criteria, Guidelines or Provisional Guidelines, 

At 15:30 hrs, MAMU #1 moved back to the overnight 
monitoring site at Bell Canada. Starting at 15:50 hrs, just over 16 
hours of common contaminant data were acquired (period A284; Table 
3). The winds had remained light and southeasterly until 20:00 hrs. 
Around midnight, the winds were northerly at 10 to 15 km/hr. The 
concentrations of the common contaminants were lower but still 
remained elevated as the maximum one-hour average ground level 
concentrations of CO, THC and NO2 were 2.4, 3.1 and 0.06 ppm 
respectively, 



Wednesday, July 29 

The high pressure area had moved eastward and now was 
located over Ottawa. The air mass in southern and central Ontario 
remained dry and stable. During the morning, the winds were light 
and variable but by noon, they had become southeasterly at 10 to 15 
km/hr. It was sunny and very hot (temperatures in the mid to high 
twenties). 

After the morning calibrations, MAMU #1 moved to the rear 



lot of Courtesy Disposal Limited and started to acquired some upwind 
data. Monitoring commenced at 10:33 hrs (period A292; Table 3). 
Reasonably low concentrations of the common contaminants were 
recorded as the maximum one-hour average ground level concentrations 
of CO, THC, NO2 and O3 were 0.8, 1.8, 0.03 and 0.04 ppm respectively 
(Table 4), With respect to the VOCs, only 6 different organics (all 
alkanes) were detected for a total concentration of only 20 ug/m^ 
(Table 5), 

At 12:30 hrs, MAMU #1 moved to the rear lot of Ultramar 
Limited, The winds had remained light and southeasterly and this 
site was downwind of Anachemia Solvents Limited. Starting at 12:43 
hrs, 2.3 hours of common contaminant data and 2 half -hour VOC 
samples were acquired (period A293; Table 3). During the 
acquisition of this data, very high concentrations of THC were 
measured. At approximately 13:00 hrs, the one-minute average ground 
level concentration of the non-methane component of THC reached 45 
ppm. Significant concentrations of the other contaminants were 
measured as the maximum one-hour average ground level concentrations 
of CO, THC, NO2, and O3 were 1.8, 15.7, 0.04, and 0.06 ppm 
respectively. From the GC analysis, high concentrations of VOCs 
were also detected (Table 5). Approximately 50 different VOCs were 
detected and the total organic concentrations were 3101 and 2415 
ug/m^. On the average, the alkanes, aromatics, and the chlorinated 
alkanes comprised 261 (716 ug/m-), 66% (1831 ug/m^), and 6% (173 
ug/m^) of these totals respectively. The more dominant VOCs were 
the alkanes (propane at 224 and 2 ug/m^, 4-raethyloctane at 258 and 
244 ug/m^, and 2-methyloctane at 258 and 244 ug/ra^), the aromatics 
(benzene at 4 and 66 ug/m^, toluene at 855 and 583 ug/m^, 
ethylbenzene at 222 and 210 ug/m^, and the xylenes at 839 and 836 
ug/m^), and chlorinated organics (dichloromethane at 260 and 57 
ug/m^, and 1,1,1-trichloroethane at 22 and 2 ug/m^). Very low 
concentrations (2 ug/m-) of naphthalene were detected in these 2 
samples . 

As with the other monitoring, these results suggest that 
Anachemia Solvents Limited was a source of some aromatics and 
chlorinated organics, but the concentrations were all below the 
applicable Ministry Air Quality Criteria, Guidelines and Provisional 
Guidelines. 

After 15:00 hrs, MAMU #1 moved back to the Bell Canada 
overnight site and monitoring commenced at 15:25 hrs (period A294; 
Table 3). The winds were generally southeasterly backing to the 
north as the morning approached. Some elevated concentrations were 
measured as the maximum one-hour average ground level concentrations 
of CO, THC, NO2 and O3 were 3.4, 5.1, 0.09, and 0.05 ppm 
respectively. But these results were probably due to vehicular 
emissions during the morning rush-hour along Burnhamthorpe and Mavis 
Roads . 






4 . Simmary 

At the request of the Central Region^ Mobile Air 
Monitoring Unit il performed an air quality survey in the vicinity 
of Anachemia Solvents Limited of Mississauga during July of 1987, 
The main aims of this survey were to: (1) perform monitoring during 
periods of odour; and (2) attempt to identify the compounds causing 
the odour (s) with special emphasis placed on the determination of 
the ambient concentration levels of selected chlorinated organics 
(diehloromethane, 1,1,1-trichloroethane, trichloroethene, and 
tetrachloroethene ) , 

This survey was conducted on July 21, 22, 23, 28, and 29 
and during this time, air quality data was acquired during 14 
different periods. Apart from the overnight monitoring, 14 volatile 
organic samples and 20 hours of common contaminant data were 
acquired in the vicinity of Anachemia Solvents Limited. The 
volatile organic contaminant data are summarized in the table below, 



Air Quality Data Summary 



voce - concentrations in ug/m- 





Downwind 


Upwind 




Average 


Maximum 


Average 


Maximum 


Propane 


47 


224 


17 


71 


Butane 


45 


237 


72 


369 


Pentane 


12 


18 


8 


15 


Dichloromethane 


147 


420 


nd. 


nd. 


Hexane 


8 


10 


4 


7 


1,1, 1-Trichloroethane 


23 


64 


nd. 


nd. 


Benzene 


12 


66 


3 


8 


Trichloroethene 


nd. 


nd. 


nd. 


nd. 


Toluene 


271 


855 


16 


41 


Tetrachloroethene 


11 


35 


2 


9 


Ethylbenzene 


71 


222 


2 


s 


Xylenes 


276 


849 


11 


28 


Naphthalene 


8 


29 


7 


22 


Total Organic Cone. 


1153 


3101 


186 


.501 


Chlorinated Alkanes 


173 


484 


1 


2 


Alkanee 


302 


842 


135 


437 


Aromatic s 


652 


1941 


46 


88 






fliese data suggest that Anachemia Solvents Limited was a 
source of some chlorinated organics (namely: dichloromethane, 
1,1,1-trichloroethane, and tetrachloroethene ) , some aromatics 
(namely: toluene, ethylbenzene, and xylenes), and total hydrocarbon 
compounds in general. Significant concentrations of naphthalene 
were detected during this survey but Inachemia was not the source of 
this contaminant. (The data suggested that the source(s) of 
naphthalene lay to the west or north of Anachemia.) 

Some of the odours in this area may be attributed to the 
aforementioned chlorinated compounds (ether and chloroform- like 
odours), aromatics (sweet, solvent-like odours) and naphthalene 
(coal-tar odours). 

The ambient air was screened or sampled for approximately 
145 different gaseous contaminants which included the compounds of 
interest. Mone of the applicable Ministry of the Environment Air 
Quality Standards, Criteria, Guidelines or Provisional Guidelines 
were exceeded. 
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APPENDIX ..,.,, The Data 



m 



\ 



^'ew Housing 



Future 
Condom inium 

Site 



Hew 

Houeing 

Development 




600 Burnhajithorpe Rd. W, 
(Restaurant, Small Companies, etc.) 

Self -serve Gas Station 

Industrial Complex; Small ConipanieB 

Hye Helding Llinited 

Ultramar, Ship Repairs and SupplieB 

Anacheniia Solvents Limited 

Pomerly HidoVs Aytobody 

Courtesy DiapOBal Limited 

Lakeside Contract ing 

Canada Cement 

Bell Canada 

Mobile Lifts and Trucks 

Suzuki Motorcycles 

Johnson and Magwood Tires 



1.0 



^ 



IH- 
H 



fible 1 
!IE INSfteMEiTATION OF MOBILE AIR MOMITOIIHG UNIT II 



iMtrment 



Hanufactirer 



Analytical Full Scale 
Technique Sensitivity 



TIC, Ml, 
Ti-M analyzer 



H2§,S02,JO][ 
eources 

TRS/S02 
analyier 

NOx, 102, 10 
analyzer 

CO analyzer 



03 analyier/ 
source 



Iigenieur- 
Prodaktions-Groppe 
Munclien (Ifi) RS-t 

lartiann I Braun 
irufgasgenerator 

Monitor kbs 6851) 
c/l ML 8770 

Monitor Labs 8840 



Therio Electron 

141 

Dasibi 1003-AAS 



Doal flaie 
ionization 



M/A 



Fluorescence 



51 ppi THC 
(as CH4) 



N/A 



Cheii- 
Liiinescence 

Gas Filter 
Correlation 

m 

Absorption 



0.5 ppi S02 
0.5 ppi TES 

1.0 ppi iOi 
(as N02) 

100 ppi CO 
(digital) 

1.0 ppi 03 
(digital) 



Hewlett Packard Data Acquisition Systei - HP 85 and IP 3497A 

Ste HP 5880 Dual Flaie Ion- as set per 
Cbroiatogripli Capillary Coluin ization Det. calibrations 
c/v HP 81 Data Acquisition Systei 



** Wind speed 
** Wind direction 
Teiperature 
luiiditf 

Baroietric pressori 
Solar Radiation 



Meteorological Instriaentation 

Laibrecht GiBH ki/hr 

Laibreclit GiBH degrees 

leather Measure fP) 1621 degrees Celsius 

IM-IM-UP absolute s i 

IM-iM?0-B242 Millibars 

IM Star Pyranometer iilli¥atts/ci2 



** These iEStrments are located on top of a 10 letre retractable tower 
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Characteristics of the Organics Meisured by the Gas Chromatographic Systeis of MAMU fl 
All concentritioos are in tens of ag/i^ (licrograis per cubic letre) Updated October IS, 198T 






1 PROPMi 

2 iROPiDIENE 

3 PRO? TIB 

4 CIOiOPIOiMIlE 

5 2-HEIiYLPSOPftNE 

6 CHLOROEIHESE 
I l-IU'mE 

8 1,3-BUTiDIENE 
I BfTME 
li l-BOTYME 

11 CHMROiTHANE 

12 3-MEfHYL-l-BOIEiE 

13 2-METH!lBlimNE 

14 2:-METHIL-MtJIEiE 

15 PENTME 

16 2:-KEIHfl-l,3-BlITPIENI 
n trans-2-PENTiNE 

18 cis-2-PElffEIIE 

19 ilCHLOIOIEIHMi 
21 2-iifHYLr2-BOTENE 
21 1,2-DIMETHYLBUTME 



Detectioo 
Liiits 

0.2 
0.3 
0.3 
0.1 
0.3 
1.3 
0.3 
0.3 
1.2 
0.3 
0.3 
0.1 
0.3 
0.3 
0,2 
0.4 
0.2 
0.2 
1.5 
OJ 
0.2 



Standards, 
Guidelines 

or 
Provisional 
Guidelines 



Criterion TWA STEl 



llternate 
Haies 



AUENE 

MEllYl ACEfTIElE 



560 (2: 



liooii ir 



(I) 5000 1 

1900000 

260'OOOi 1210110 

1800000 2250000 

(i) 351000 1740000 



ISOBUTAIB 

VlNIl CHMIIOE; CHLOiROETHYLINE 



♦n-BIITANE* 
ETHYLACEfYLESI 
ETHYL CHLOIIDE 
ISOAMYLEM 

ISOPEHTUE 



*|-PiKflHl* 
ISOPEEKE 



MEflllEiE CHLORIDE 
NEOHEXAiE 



Table 2 ctd. 

Characteristics of the Orgmics Measured bf the Gas Chroiatogriphic Systeis of MMU II 
All coocentrations ire in tens of ug/ii' (iicrograis per cubic letre) Opdated October IS, 1987 



to 

o 



21 traos-l,2-DICHLOI0ifHEII 

23 3-METHYl-l-PiNTIHI 

24 4-Mi!HYL-l-PEN!EIE 

25 CTCLOPlNnNE 

26 2,3-DIMrafLBffANi 

27 2-MlTHYlPIITAliE 

28 3-METH!LPEWA!IK 

29 1-HEIENl 

30 cis-l,2-DICeL0R0iTHIiE 

31 2-CiLOROBWANE 

32 l-CIWtO-2-METBII.PROPAMB 

33 HEXINE 

14 TIICHLOIOMITHANl 
35 trans-3-HiXiNi 
U 3-CHLORO-2-METraPROPENi 
31 HBTHYlCICLOPEITANi 

38 2,4-DIiETHIlPEmNE 

39 1,2-DICllOEOEflANE 
41) 2,2-DIMETeiLPiiTANI 

41 2,2,3-TRIMEfHILBUIANE 

42 l,l,MRICHlOROilHANi 



Detection 
Liiiits 

0.3 
0.2 
U 
0.2 
6.2 
0.2 
ft.2 
0.3 
0.3 
0.6 
0.4 
0.3 
hi 
0.3 
0.3 
0,2 
0,2 
hi 
0.4 
0.2 
1.0 



Staidards, 
Guidelines 

or 
Provisional 
Guidelines 



Criterion TiA 



SIEL 



Alternate 

Naies 



35000 (2) 
1500 (2) 



350000 (i: 



IIOOOO lOOOOOO 



12000 (A) 180000 
500 (A) 50000 225000 



40000 60000 



115000 (A)1§000000 2450000 



cis-1 , 2-DICflMI0EIH!LEiE; STM-DICHLOR0ETHTLENE 
sec-BOTYL CHIOIIDI 

*n-BEXANE* 
CHtOROFOiRM 

ISOBtlTENIL CHLORIDE 



ETHILEME CHLORIDE 



HEIIYL CHLOROFORM 



Table 2 ctd. 

Charactgri sties of the Organics Measured by the Gas Chroiatofraphic Systeis of MMU II 
111 coEcentrations are in tens of ug/m^ (liciograis per cubic letre) Updated October li, 1981 







Standards, 












Guidelines 












or 










Detection 


Provisional 










Liiits 


Guidelines 


Criterioii 


TWA 


STEL 


13 1-CHlOIOilITAUE 


1.4 










44 umm 


0.2 


10000 (1) 


3300 (1) 


30000 


75000 


45 TETRlCHLOtOMEIHME 


0.9 


1800 (2) 


600 (A) 


20000 


125000 


46 3,3-DIMETHILPEHTME 


0.2 










47 CYCLOHEXME 


0.2 


300000 (2) 


100000 (A) 


1050000 


1300000 


48 2,3-DIMETHILFEmilE 


0.3 










49 2-ME!HfLlEXAi(E 


0.5 










50 CTCLOHEXEHE 


0.3 






1015000 




51 DIEROHOHETmitE 


18.4 










52 1,2-DICHLOROPROPME 


0.6 










53 3-fflTHYLHIIME 


0.5 










54 2,3-DICHiOIOPROPm 


0.7 






5000 


50000 


55 fRICHLOROETHEME 


0.3 


85000 (1) 


28000 (1) 


270000 


1080000 


56 2,2,4-IEIMEfHILPENTAlIi 


0.2 










•5] MEPfEK 


0.3 










58 lEPTANE 


0.2 






1600000 


2000000 


59 trans-2-iEPTENE 


0.3 










60 METHYICICLOHEXANE 


0.2 






1600000 


2000000 


61 2,2-DIME!lTHEMNi 


0.2 










62 ETHYLCYCLOPiMAii 


1.2 










63 4-ME!HYLCYCL0HIXEME 


1.3 











Alternate 
laies 

i-BUIYl CHLORIDi 

CARIOi TETRACIIORIDE 

iBttHTDROBENZBNE 

ISOHEPfANE 

METHYLESi OIBROMIDE; METHYLENE BROMIBE 
PROPYLEIE CHLORIDE 

2,3-DICHlOROPROPYLENE 

TRICHlOROiTHYLEilE 

ISOOCIAHE 

*n-HiPfAM* 

HiXAIIDIOTOMENE 



Table 2 ctd. 

Etiaricteristics of the Orgaiics Measured by the Gis Chroiatographic Systeis of MMU fl 
111 concentrations an in tens of iig/i- (licrograis per cubic letrel Opdated October 16, 1987 






64 2,5-DIMETH!LHEIME 

iS l-CHWlOPiliTME 

16 1,1,2-TRICEOROiTHANi 

67 2,3,4-TRIMilHYLPEllTiNE 

68 TOLOEME 

69 1,3-DICHLOIOPROPAilE 

70 2-METHILIEPTME 

71 l-METHYLIEPTANE 

12 C-1,3-DIMETH!LCTCL0HEIANE 

13 3-MITHfLHEPTAME 
74 1,2-DIBiOMOETHME 

15 1,1-DIMETHILCTCLOflEXANB 

16 1-0C!EK 

71 transl2DIMiIHTLCICL0HEXAiE 

78 trMS-4-OCTEM 

79 TETRACHIOROETHENE 

80 c-l,l-DIMETHYLC!CLOHlXAii 

81 OCTANE 

82 trans-2-OCTENE 

83 cisnDIMETlfLCTCLOiEIAM 

84 OLOROBEN^NE 



Detection 
Liiits 

0.5 
0.4 
1.1 
§.2 
0.2 
0.7 
0.2 
0.2 
0.2 
0.2 
2.1 
0.3 
0.4 
0.3 
0.3 
0.9 
0.3 
0.3 
0.6 
0.2 
0.4 



Standards, 
Guideliiis 

or 
Provisional 
Guideliiies 



2000 (1) 



150000 (31 

10000 (2) 
45400 (3) 



Criterion TIA 



STEl 



2000 (A) 375000 560000 
350000 510000 



50000 (A) 

4000 (I) 335000 1340000 
15300 (A) 1450000 1800000 

350000 



Alternate 
Naies 



D-AMYl CilORIDi; PEITYL CILORIDE 
VIIYL lEICHLORIDI 

*MEfHYLBENIENE*; PiEHYLMEIHAiE 
TRIMITiYLENE CHLORIDE 



ElHILElil DIBROMIDi; ETHYLENE BROMIDE 

*traiS-l,2-DIME!HYLC!CL0iiIAIi 
TETRACIIiOROETHTLMB; PilCHlOROETHYLENi 
*n-OCTAME* 

PHENYL CILORIDE 



table 2 ctd, 

CMricteristics of the Orgaeics Measured by the Gas Chroiatogriptiic Systeis of MAMU fl 
III coEceitritions are m tens of ug/i' (micrograis per cubic letre) Updated O'ctober U, IW 



85 iTIfLCIClOHEXAil 

86 l-CHIOROiittllE 
81' ITHTIBEMEENE 

88 i&p-X!LEMES 

89 4-METeYLQ'CTAIfE 

90 2-MiTH!tOCTANE 

91 3-ilTPmOCTJlNE 

92 SfllBNE 

93 1,4-OICHLOROBOTiNi 

94 o-mENE 

95 1,1,2,2-TiTRACHIOROEIHANE 

96 1,,,2,3-lRICHLOROiPlOPMi 
91 1-NOMENi 

98 trans- l,,4-DICL-2-II]lMi 

99 iONliE 

100 IS0PR0PYLBEN2ENK 

101 1-CHLOROTOLIJiNE 

m i-aioiofowENi 

103 4-CHLOROTOLIJEM 

104 PROPfLBEiZEHi 

105 J-EfHTlTOLOEiE 



Detection 
Limits 



Standards, 
GBidelines 

or 
Provisional 
Giiidelines 



4000 (1] 
2300 (41 



411 (i; 

2300 (4: 



IM (3) 



CriterioE TWA SIEi 



4000 (B) 435100 545000 
2300 (A) 435000 65SII0 



400 (A) 215000 425000 

2300 (A) 435001 655000 

300000 45M60 



1050000 1300000 



too 



AlterMte 
Naies 



n-HEXTIi CHLORIDE 
*l,3-DIMi;THTLBEiZENE* 



♦ifilTOIIN'lIli* ; PliNYlETiYliMi; VINIlBimiE 

nj2-DIMETHYLBINZEME* 
ACETYLENE TETRACHLORIDE 
fRICHtOROilDEIft 



*n-NOIAIJE* 

* 1 1 -METHYLEf flll ) BUflEil* ; COlEHi 

*2-CHL0R0i-l-MITiYLBINirai*,' 0-TOL!1 CHLOiRIDE; o-CHLOROiTOllJEil 

*3-ClL0R0'-l-MlTiYLBENZENE*; i-fOLTL CHLOiRIDl| i-CHlOROifOLIJEIfE 

*4-CHLOiO-l-iETiYLBEiZENI; p-TOLYL CiLOIIOE; p-CHLOROTOllIBIi 

n-PROPTOENlEii 

*l-ITHYL-3-METiYLBEIEEIfE*; H-ETHYlTOLIJiNE 



fable 2 ctd, 

Cliaiicteristics of ttie Orgaaics fgasured by the Gas ChrQiatograpMc Systeis of HMD II 
all concentrations are in tens of ug/m^ (■icrogriis per cable letrej Opdated October IS, 1981 







Standards, 






Guidelines 






or 




Detection 


Provisiooal 




limits 


Guidelines 


log MTHYLTOinilE 


0.3 




101 1,3,5-miETlTtiiNliSE 


0.4 




108 2-ETH!LfOLOEHE 


0.3 




109 l,2,4-TRIMiTHILBEN2ENl 


0.4 


100 m 


110 tertJUTYUEHZENi 


0.3 




111 tert.BOTYLCICLOHEXAiE 


0.4 




112 1,3-DICHME0IEMEME 


0.8 




113 1-DECIM 


1.3 


180000 (3) 


114 (CiLOIOiETITL)BilZENE 


4.3 




115 1,5-DICiLOROPBMANE 


0.3 




116 isoBOTYyiMZiNE 


0.3 




117 DECAiE 


0.5 




118 sec.iirfTLiENZliE 


0.2 




119 3-(GHL0R0METra)HEPTANE 


0.3 




120 1,2,3-TRIMiTIIIBEMZENE 


0.4 




121 lISOPROPYLiiETHYLBENIBMB 


0.5 




122 1,2-DICHLQROBEiZENI 


0.3 




123 IBDAN 


0.5 




124 iOTIlCYCLOHEXANE 


0.4 




125 1,3-DIETHTLBENZESE 


0.4 




126 1,4-BIETfllLBEMZENE 


0.5 





Criterion IIA mi 

125000 170000 
1000 {A} 125000 170000 



125000 llSOiO 



Alternate 
Naies 

n-EIlYL-l-METHYlBEHENI*; P-ErHYLTOLUEME 

HESITYLENI 

* 1 -ETHYL -2 -iETHYLBEHIiii * ; O-lf SYLTOLUEIi 

PSOEDOCOMENE 

*(l,l-DIMETlTLEfHYl)BEililri* 



i-DECYLEffi 

ilpla-CiLOROTOIiflilE^ BIliZYL CHLORIDE 



*l-IECAIIE* 
*(l-ME!lYLPROPYL)liNZENi* 

HIMIMilLIfEMB 

*METHYL( 4-MraYLETIYL)BENIEII*; 3-IS0PR0PYL!0L0iIfE; P-CYMEIE 

O-DICHLOROBENZIHE 

♦2,3-DIHYDRO-lH-ItJDEHE*; 2,3-DIlYDROIlfDBiE; lYDRilDBME 

n-BOTILC YCIiOHEXAlE ; 1 - CYCLOHEXYLBUIAiE 

l-DIETHYLBEMZENE 

p-DIETmBEiZME 



Table 2 ctd. 



Characteristiee of the Orgiiics Measored by the Gas Chroiatograptiic Sfsteis of MMO' 11 
All concentritions are in teris ot ug/i- (iiciograis per cubic letre) Updated O'ctober 11, 1987 






12? lUIYLBEiilll 

128 i,,2-DIITiYLBE»IINE 

129 transDECIHTDlOiiiPiTiltifi 
130' ciB-DECAHIDIOMPlTiilEIiE 

131 MDECMl 

132 1235-TmiiiTITLiEN2BNE 

133 1234-IETEME!miiNII!IE 

134 l,3-BIIS0PR0,PYLiEliZEIi 

135 1234fiTIM!MOMPlTHALiNE 

136 l,4"DIISOPIM'fLBi12EIE 

137 MPHTHALEMi 

138 DfliDECME 







Standards,, 








Guidelines 








or 






Detection 


Provisio'Mi 






Limits 


Guideliies 


Criterion 


Til 


LI 











.5 











3 











3 











8 











6 











6 











8 











6 











8 








D. 


8 


3§ (3) 


22.5 (i) 




1. 


3 









mi 



ilternite 
Raies 

n-iUTYLlEiMlE 

o^-DIIfHILEmiK 

t-DECM,Ii,' iIC!CLO[4,4,l}]DECm 

C-DECMIS; BICYCL0|[l,4,§]0iCiNI 

*n-raDlCMi*; HENDiCINE 

ISOiDURilE 

PIEHIITENI 

*l,,3-BIS(MEflYLE!iYL}BiN2EiE* 

IlTlltIi 

* 1 , 4 -B IS ( 1 -lETHf LETHYIi ) BEtZ M'E * ; I SOPIOPTLCUIENI 

*l-DODECME* 






Table 2 ctd. 

Characteristics of the Organics Meisured b| the Gas Chroiatogiaphic Spteis of HAMB 11 
All coEcentratioES are ii tens of ug/i^ (micrograis per cubic letre) Updated October 16, 1587 



DetectioE 
Liiits 



StaEdards, 
GDideliBes 

01 

Pro¥isional 
Guidelines 



Criterion TIA 



STEL 



llternate 

iaies 



NOTiS: 



(11 
(2) 
(3) 
(4) 

(A) 



Standard 
Guideline 

Provisional Guideliie 
Standard for the sui of o- 



B-, & p- Xylenes 



Aabient Air Quality Criterion based on a 24-hour arerage concentration 
(B) Aibient Air Quality Criterion based on a 1-hour average concentration 

(please note; if the maxiiiuiii 1-hour average concentration of a contaiinant is LESS than the Criterion 
concentration based on a 24-hour average, then that Criterion has NOI been exceeded.) 

TIA - Tiie Weighted Average for a noraal 8-hoir workday and a 10-hour workweek, 
to which nearli all workers lay be repeatedly exposed without adverse effect, 

STEL - Short Teri liposure liiit - concentration to which workers can be exposed 
for a short period of tiie (IS linutes) without adverse effect. 



Bendtei naie approved by the International Union of Pure and Applied Cheiistry (ItJPAC), 



Table 2 ctd. 



Cliaiactiristics of the Coiion CoetaiiMots as Measured Continiioisly by MAMO 11 

111 conceitrations are in tens of ppi (firts per lillion) 









standards, 














Guidelines 














or 












Detection 


Provisional 












Liiits 


Guidelines 


Criterion 


IWA 


SfEL 




1 SOlPiOR llOIIii 


i.0'05 


0.300 


0.21 


2 


5 


to 


2 TOIAL REDUCED SOLPHUl 


0.005 


0.021 * 


0.02] 


10 


15 


-J 


3 IIIROGIN OXIDiS 


i.oi 


0.2§ *** 


H/A 


- 


- 




4 IIIROGIN DIOnDE 


0.01 


i/A 


0.20 


5 


5 




5 illRIC OIIDE 


a. 01 


I/A 


N/A 


25 


35 




6 OZONE 


0.01 


0.1 


0.08 


O.l 


0.3 




7 CARBON MONOKIPE 


0.1 


5.0 


30.0 


50 


400 



it 



Alternate 
Maies 

S02 SULFUR ilOXIDE 

TRS 

iOx OIIDES of ilTIOGIi 

102 

10 illlOGIH iOiOIIDI 

03 

CO 



As equlYalent H2S aid applicable only for Kraft Pulp Mills 

TRS lay contain any of the following: Hydrogen Sulphide {i2S), Methyl Mercaptan (CH3SH), 
Diietliyl Sulphide (C2H6S) and Dimethyl Bisulphide (C2H6S2). 
The IWA and SIEL for TRS is expressed solely for Hydrogen Sulphide concentrations 
♦** Expressed as M02 



*t 



Table 3 



Anactieiiia 1987 Air Quality Survey 



Monitoring Periods and Site Information - MAMUjl 



Monitoring 
Period* 


Start 
Monitoring 
(hr/dd/iran) 


Duration 
(hrs) 


End 
Monitoring 
(hr/dd/nm) 


Site** # GC 
Location Runs 


Comments 


A212 
A213 


11:03/21/07 
14:43/21/07 


3.6 
17.5 


14:39/21/07 
08:13/22/07 


Bell Canada 
Bell Canada 


2 


Upwind 
Overnight 


A222 
A223 
A224 


10:07/22/07 
14:18/22/07 
15:51/22/07 


2.8 
1.0 

16.5 


12:55/22/07 
15:19/22/07 
08:01/23/07 


Court . Disp . 
Ultramar Ltd. 
Bell Canada 


2 

1 


Downwind 

Upwind 

Overnight 


A232 
A233 
A234 


09:52/23/07 
11:45/23/07 
17:11/23/07 


1.0 

3.4 

17.3 


10:53/23/07 
15:02/23/07 
10:26/24/07 


Ultramar Ltd. 
Court. Disp. 
Bell Canada 


1 
1 


Upwind 
Downwind 
Overnight 


A282 
A283 
A284 


10:02/28/07 
14:18/28/07 
15:50/28/07 


3.6 

1,1 
16.3 


13:35/28/07 
15:25/28/07 
08:08/29/07 


Ultramar Ltd. 
Lkside Contr. 
Bell Canada 


3 
1 


Downwind 

Upwind 
Overnight 


A292 
A293 
A294 


10:33/29/07 
12:43/29/07 
15:25/29/07 


1.6 

2.3 

17.2 


12:09/29/07 
14:59/29/07 
08:35/30/07 


Court. Disp. 
Ultramar Ltd. 
Bell Canada 


1 
2 


Upwind 
Downwind 
Overnight 



• In the designation of Monitoring Periods: 'A' refers to Mobile Air Monitoring 
Unit #1 (MAMU#1); the next two digits, the day of the month; the final digit, 
the data acquisition episode of the day. 

** See General Area Map on page 17. 

Court, Disp. - Courtesy Disposal Limited 
Lkside Contr. - Lakeside Contracting 



Table #4 



Common Contaminants - Anachemia '87 Air Quality Survey 
Overall Average Ground Level Concentrations fppm) 



Monitoring Start Duration 
Period Time (hrs) CO 



THC S02 N02 



Average^ 
03 Wind 



A212' 

A223 
A224 
A232 
A233 
A234 
A282 
A283 
A284 
A292 
A293 
A294 



21/11: 
21/14: 
22/10: 
22/14: 
22/15: 
23/09: 
23/11: 
23/17: 
28/10: 
28/14: 
28/15: 
29/10: 
29/12: 
29/15: 



03 
43 
07 
IB 
51 
52 
45 
11 
02 
18 
50 
33 
43 
25 



3.6 

17.5 
2.8 
1.0 

16.5 
1.0 
3.4 

17.3 
3.6 
1.1 

16.3 
1.6 
2,3 

17.2 



. 38 
0.40 
0.77 
1.94 
1.12 
1.33 
1.30 
. 85 
2.59 
0.82 
0.89 
0,64 
1,14 
0.98 



1.70 
1.84 
4.96 
3.91 
2.65 
3.22 
4.91 



1 
4 
2 
2 
1 
13 
2 



.86 
.42 
.85 
.45 
.73 
.56 
.48 



nd. 

nd.^ 

nd. 

nd. 

nd, 

nd. 

nd. 

nd. 
0.01 

nd. 

nd. 

nd. 
0.01 

nd. 



0.01 
0,02 
0.03 
0.02 
0.05 
0.05 
0.03 
0.02 
. 04 
0.03 
0.04 
0.02 
0.03 
0.06 



0.04 
0.02 
0.03 
0.04 
0.01 
0.04 
0.07 
0.05 

na. 

na. 

na. 
0.04 
0.05 
0,02 



2812 

* * * * 

3111 

3115 
**** 

2915 
2522 

1410 

1217 
**** 

1311 

1113 

* * * * 



Maximum One -Hour Average Ground Level Concent rat ions (ppm) 



Monitoring 
Period 

A212 
A213 
A222 
A223 
A224 
A232 
A233 
A234 
A282 
A283 
A284 
A292 
A293 
A294 



CO 

0.46 
0.77 
1,09 
2,18 
2,38 
1.48 
1,81 
1.87 
3,94 
0.91 
2,40 
0.82 
1,76 



Wind at time 

THC N02 03 of Maximum 

1.80 0.01 0.04 2816 

2.16 0.05 0.04 3421 

6.95 0.03 0.07 3315 

4.30 0.03 0.06 3216 

4.11 0.11 0.04 3513 

3.33 0.05 0.05 3017 

5.79 0.04 0.09 2625 

3.73 0.08 0.07 2923 

7.30 0.05 na,"- 1515 

2.91 0.04 na, 1318 

3.13 0.06 na. 3516 

1.77 0.03 0.04 1413 

15.72 0.04 0.06 1213 

5.09 0.09 0.05 3505 



na. - not available; instrument malfunction, 
insufficient time, etc. 

nd. - not detected; concentration in ambient air 
less than detection limit of analyzer. The detection 
limit for the S02 analyzer was 0.01 ppm. 
Winds - the first two digits refer to the direction 
(in tens of degrees) from which the wind was blowing 
and the last two digits refer to the speed in km/hr. 
Monitoring Period - The 'A* refers to Mobile Air 
Monitoring Unit #1; the next two digits, the day of 
the month; and the last digit, the monitoring episode 
of the day. 



fible 5 



Monitoring Period 

Sanple Daration 

Date 

Saiple Start fiie 

1 PI0PA8E 

2 PIOPAIIEii 
J PROPYNi 

4 CICLOPROPHE 

5 2-MEfHTLPROPlM 

6 CHLOROEfHIMi 

7 1-BUfHi 

8 1,3-BUTADIENE 
§ lOIANE 

10 l-BOTINE 

11 CHLOROITHANE 

12 3-MEfHYL-l-BUTENi 

13 2-METi!LBlITANE 

14 2-METHTL'l-BIJTIiE 

15 mum 

16 2-ME!HTI,-l,3-BIIflDIEiE 

17 trans-2-PENTPE 

18 cis-2-PEIfTEiE 

19 DICHLOIOMITHUi 

20 2-METe!l-2-iOTENE 

21 2,2-DIMEfH!LBUTAM 

22 trans- 1,2-DIClLOROETHEIE 

23 3-METH!l-l-PEilTENE 

24 l-MEIHTL-i-PEiTENE 

25 CYCLOPENTANE 

2S 2,3-eiMEraflBOTANB 

27 2-MlTIYLPENTANE 

28 3-METHTLPENTANE 



»i?li 



I. a 

3.8 



AMclieiiiia 198? Air Qoalitf Survey 



(all conceEtratione in ug/i3; 



mm 0PIIID DOWfllD DOINWIND UPWIND UPiIND DOfflWIND DOtWIND DOWilND DOINWIM IIPMIMO UPWIND DOWNlIiD DOiNMIND 

A212 A212 A222 A222 A223 A232 A233 A282 A282 A282 1283 A2§2 A293 A293 

1 k 1 hr 1/2-lir 1/2-hr 1/2-hr 1/2-lir 1/2-hr 1/2-tir 1/2-hr 1/2-hr 1/2-hr 1/2-lr 1/2-hr 1/2-hr 

JOL 21 mi 21 JDL 22 JUL 22 JUL 22 JOl 23 JOl 23 JUL 28 JUL 28 JUL 28 JUi 28 JUL 29 JUL 29 JUt 29 

13:13 14:13 11:23 12:16 14:46 10:11 12:36 li;32 12:06 13:11 11:51 11:52 13:f)6 14:09 



4.4 



28.7 



11,3 



16.7 



ILl 



8.8 



9.1 14.4 



71.1 



2.7 



3.0 223.7 



122.7 31.5 



76.2 96.1 419.8 114,5 



2.8 

2.6 



7.6 
5.6 



8.3 
5.9 



5.4 
5.3 



7.2 
5.3 



7,2 
5.6 



5.5 

4,4 



3.9 
3.2 



5.9 

4.1 



2.4 



3.0 i.i 1.3 3.2 6.2 I.S 5.0 3,7 11.7 IJ 1.7 S.l 

IJ 14 1,1 lA 

369.3 li.2 26.1 35.0 14.6 25.0 22.1 15.1 14.6 236 6 3.2 7.1 6,4 2.2 



12.3 8.6 19.1 24.4 11.8 18.9 17,7 8.7 9.5 19.0 2.3 3.1 4.8 8.1 

1.8 2.0 2.1 1.4 

9.fi 6.1 17.9 18.1 9.5 14.7 13,0 8.7 8.2 15.2 1.8 4.7 4.8 6.6 



261.2 57.4 



I.I 


I.I 


5.9 


8.? 


i.O 


5.8 






Eonitoring Period 

Saiple Duration 

Date 

lanple Start Timi 

25 1-HIIERi 

30 cis-lJ-DICHLOROETHENE 

31 I-CHLOEOIIITME 

32 mum 

33 l-CHLORO-2-METBYLPROPJIiIE 

34 IRIClLOROMilHAMi 

35 trans- 3-HiIENi 

36 3-CHlflRO"2-METHTLPROPENE 

37 MEfHILCYCLOPENTANE 

38 2,2-OIMETHTlPENIAlJi 
35 1,2-DICHLOROiTBANE 

40 2,4-DIMEraiLPEIIfAlii 

41 1,1,1-TRICflLOROEIiANI 

42 2,2,3-TRIMETeiLBUTANE 

43 l-ClLOROBtI!ANE 

44 BENZENE 

45 TETRACHlOtOMEIHAllE 

46 3,3-DIMEHYLPEmNI 
41 CKMHEXANE 

48 2,3-DIMBTflTLPENfAii 

49 2-METHILHEXANE 

50 CTCMSEIEM 

51 IIBROMOMETIANE 

52 1,2-DICHLOROPROPANE 

53 3-METHYLHBXANE 

54 2,3-DICHLOROiROPEm 

55 IRICHLOROETiENE 

56 2,2,4-IRIMETHILPEITANl 



fable 5 ctd. 
Iiaclieiia 1!87 Air Quality Stiney 



[ail concentrations in iig/i3) 



OPflliD SPriiD DOWNWIND DOIIlllIND tJPlIID UPWIND DOWNWIND DOWNWIND DOWNWIND DOWNWrND UPWIND UPWIND DOWNWIND DOWNWIND 

A212 A212 A222 A222 A223 A232 A2J3 A282 A282 A282 A283 A292 A253 A293 

1 lir 1 hi 1/2-hr 1/2-hr l/2-hr 1/2-hi 1/2-lir 1/2-tir 1/2-hr 1/2-hr 1/2-hr l/2-hr 1/2-hr 1/2-hr 

JUL 21 JUL 21 JUL 22 JUL 22 JUL 22 JUL 23 JUL 23 JUL 28 JUL 28 JUL 28 M 28 JUL 19 JUL 29 JUL 29 

13:13 14:13 11:23 13:11 14i4fi 10:17 12:3S uin 12:06 13:11 14:51 11:52 13:06 14:01 



4.5 



1.2 



2.6 



8.0 



III i.i 1.:,! 



1,] IJ 3.0 

2J 



2.1 



im* 



10.1 



6.5 



7.3 



1.5 



5.8 



4.3 



I. (I 



a 



it LI I, 



iJ IJ 



IJ 1.1 IJ i.t 



].l 40.4 63.8 39.1 



2 2 IJ IJ 1.1 2.7 10.2 1.2 



1.5 1,1 



3.1 

1.3 



1.0 IJ LI 



IJ IJ 



lii iij 



ill 



11,1 



3.6 



14 

9.3 
13.1 



Iwi 



,<l.l!'ll 



III 



2.2 



65.7 



3J 

10.7 
4.9 



M 



fable 5 ctd. 



ADacheiia 1§8] Air Qualitf Sirvey 



,. 


ipimD 


UPWIND 


DOiNiiND mmMiw 


UPWIND 


UPWIND 


MonitoriRg Period 


A212 


A212 


mi 


A222 


A223 


A232 


Saiple Duratioi 


1 hr 


1 hr 


1/2-hr 


1/2-hr 


1/2-hr 


1/2-hr 


Date 


JUL 21 


JUL 21 


JUL 22 


JUL 22 


JUL 22 


JUL 23 


Saiple Start liie 


13:13 


14:13 


11:23 


12:16 


14:46 


10:17 


51 l-iEPIENi 














58 HEPfAHi 


mi' 


1.6 


3.0 






IJ 


59 trans-2-HiPIEiE 














60 MEmLCICLOHEXINE 














61 2,2-DIMITflTLHEHNg 














62 ETHTLCTCLiOPEmiiE 














w 63 4-MEIHILCICLOHEXlNE 














^ U 2,5-DIMlTH!LHEXINE 














65 1-CiLOROPENTANE 














66 1,1,2-TRICHLOROEfHANE 














61 2,3,4-TRIiilflTLPENTANl 














68 TOMEiB 


14,1 


13. 


164.9 


80. 


40.8 


21.6 


69 l,3-0ICilOIOPROPME 














70 2-MlTHTLHEPTANE 


"III 


IJ 


IJ 


IJ 






71 4-METH!MEPTANi 














72 c-l,3-IIMETHTLCYaOHEMIfE 


2J 


2.1 


3.0 








73 3-ME!iTLHEP!AMg 


I.J 


IJ 


1*1 


1,1 




1,1 


n 1,2-IIBROMOiraANE 














75 1,1-DIMETHYLCfCIOHEIINE 














76 1-OClENE 














]] transl2DIIETe!LC!C10HEIAN 














78 trans -4-OCTENE 














?9 TETIACeiOROEfHEIiE 


3.1 




34.6 


13.0 




!J 


80 c-l,4-DIMETHYLC!ClOiEXANI 














81 OCTAIIE 


6.4 


4.5 


5.2 


1.6 






82 traiis-2-OCfENE 














83 cisUDIMifHYLCICMHEXANE 














84 CHLO'ROBENZEME 















(all concentrations in iig/i3] 



DOWNWIND DOWNWIND DOWNWIND DOWNWIND 

A233 A282 A282 A282 

1/2-hr 1/2-hr 1/2-hr 1/2-hr 

JUL 23 JUL 28 JUL 28 JUL 28 

12:36 10:32 12:06 13:11 



M 



86.9 



U 21.J 
2.1 1.6 



IJ 



IJ 



iO.5 


239.6 


66.3 




41 


IJ 


IJ 


IJ 


LI 
IJ 



IIJ 

3.fl LI 



UPIMD 


UPWIND 


iOMNWIiD DOWNWIiD 


A283 


1292 


A293 A293 


!/2-hi 


1/2-hr 


1/2-lr 1/2-hr 


JUL 28 


JUL 29 


JUL 29 JUL 29 


14:51 


11:52 


13:06 14:09 



UJ 



LI 



3.5 



854.5 582.8 



14.5 



1.1 15.1 



is! 



ionitoring Period 

Saiple Duration 

Date 

Sample Start Tiie 

85 ETHTLCICLOiEXANl 

86 l-CHLOROHEXANE 

87 ETHILBENZliE 

88 M,P-I!LiNE 

89 4-MEfH!LQCTiNE 

90 2-MiTHYLOCTANE 

91 3-Mi!lYL0CTANE 

92 STYREIE 

93 1,4-IIICHLOIOBlJTANB 

94 o-raiiE 

95 1,1,2,2-TETRACHMROEIHAiE 

96 1,2,3-flICiLOROPROPANE 

97 1-IOiEHl 

98 trans- l,4-0ICl-2-Bnf ESI 

99 lONANE 

100 ISOPROPYLBEHZilE 

101 2-CiLOROTOLOBNE 

102 3-CHLOROfOLUEIE 

103 4-CHIiOIOfOLDINE 

104 PEOPfLBlHEEliE 

105 3-EfIYLTOLDENI 

106 4~iIHYLT0LIJENl 

10? 1,3,5-lRIMITHYLBENZEliE 

108 2-ETIYlTOIitIiNE 

109 tert.BUTYLBEiZESE 

110 1,2,4-lRIMETHYI.BiNIEiE 

111 tert.BWIlCTClOHilAlIi 

112 1,3-DICHLOROBEiZEIE 



A212 

1 hr 

JDL 21 

13:13 



i.! 

20.2 



I.I 
III 



DPIIHD 
A212 

1 hr 

JUL 21 

14:13 



3.9 
14.1 



All 111 

7.3 3.9 
2.1 1.1 



Table 5 ctd. 
Anacleiia 1987 Air Quality Sirvey 



DOWWIND DOWMIP UFWIMD 

^Lifb tlitmii itbZjt 

1/2-hr 1/2-lir 1/2-hr 

JUL 22 JUL 22 JUL 22 

11:23 12:16 14:46 



33.7 
113.0 



11.4 
36.9 



UPWIiD 
A232 

l/2~hr 

JUL 23 

10:17 



11.5 



i.f 



IJ LI iJ 



lit 



(all concentratioiis ii ug/il] 



DOWmiMO DOWNWIiD DOfNWIiD DOfiWIMD 

A233 A282 A282 A282 

1/2-hr 1/2-hr 1/2-hr 1/2-hr 

JUL 23 JUL 28 JUL 28 JUL 28 

12:36 10:32 12:06 13:1! 



UPWIND 


OPilND 


DOWNIIiO DOWNWIND 


A283 


A292 


A293 A293 


1/2-hr 


1/2-hr 


1/2-hr 1/2-hr 


JUL 28 


JUL 29 


JUL 29 JUL 29 


14:51 


11:52 


13:06 14:09 



71.2 



13.6 57v0 
44.0 176.5 



15.8 
57.5 



2.1 






W*l 



3.4 



1.9 



4.0 



iii 



IkI 



1*1 


1.2 










2J 


1.0 


1.9 


1.2 


i M 


4J 


3.5 


5.7 


4.8 



221.7 


209.6 


708. 3 


695.2 


258.0 


243.9 


257.8 


243.7 


4J: 


IJ 


130.4 


140.7 




L6 


5.2 


4.6 


UJ 


n.5 


2J 


3.2 


3.1 


4.3 



IJ 



M 






Monitoring Period 

Saipli luration 

Dite 

SiBple Start T'iie 

111 (CiLOtOMETiTIi)iBliZEii 

111 1-DECEJE 

115 1,5-DICHLOiROPinilli 

Hi isoBWILIlNrai 

HI s.ec.BOf!LBEilENI 

111 iECIlii 

119 3-(CilOIOiiraTL}HlPTAIfE 

120' 1,2,3-TIIMiIHILiliIiNE 

.121 lISOIIOiPfLIMlTHHIENZEii 

122 1,2-DIClLOlOBllllEH 

123 INDAI 

121 I'WfLCICLOiillMI 

125 1,3-DIifHILiiiZEtJE 

126 1,4-DIETiTMHiEIB 

127 BWraMZiii 

121 1,2-DIETmiEraNl 

12 f trin.eDECflHf DRO'fflPiTHIiai 

130 cis'liaHIDIOMAPHmLEIl 

131 WIECME 

132 1235-fiTIMlTiY,IiBEiZMI 

133 123METtlilfH!LBilZEME 

134 1,3-DiIISOPROPILBEiSENI 

135 123 1 'TEIRAHfBtO'mPHTHILlll 
131 1,4-OiIISOPROPYLBESZENE 
13? NllIfaftLiNI 

138 lO'DittNE 



DIIIIO 
1212 

lir 

JUL 21 

13:13 



UPIIIJD 

1212 

i hr 

JOI. 21 

14:13 



IJ 



111 



2.5 



Talli S ctdl. 

Inacleiia 1911 Air Oiality S'lrfif 



(all concent ritiofls in ug/i3] 



DOimND DOflfIND 

1222 A222 

1/2-lir 1/2-fir 

J'lIL 22 JUL 22 

11:23 12:16 



M IIJ 



L8 



OPHIIfD OPiliD DOWIISD DOMWISD DOWIND DOSIillD 

1223 A232 A233 A282 A282 A282 

1/2% 1/2-hr l/2=|,r 1/2-hr 1/2-tir l/2-:hr 

m 22 mi 23 JUL 23 JUL 28 M 28 Jill 28 

I4;:4i ItAl 12::3§ 10':32 12:06 13:11 



UPfliD 

1213 

1/2 -br 

JUL 28 

14:51 



IIPIIND MiimiD DOilillD 

1292 . 1293 ,1293 

1/2-hr 1/2-hr 1/2-lir 

JE 29 JPL 2§ JUL 2i 

11:52 13:0'i 11:09 



14 IJ IJ IJ ivf 2.2 hi IJ 



1J 2.7 M U lA 



IJ IJ M U 
14 111 Li 14 



IJ 



3.9 


S..I 


3,3 


3.9 


2.1 


9.3 


114 


13J 


.,12.4 


4.-S 



l.i 



IJ id 



i,l 



15.6 


294 


224 


20.2 


17.4 


9. a 


17.3 


13.0 


13,5 


8,3 



IJ 



111 
l.f 



LI 14 
IJ 



iil 



l.S 
14 



14 
7.7 



a.9 3,9 



1.6 
14 



Table i cti. 



Anickiia 198] Air Qualitf Surfey 



U) 



Monitoring Period 
Saiple Dnratioi 
Date 

le Start liie 



Total Coipounds Identified 
Total OTganic Cone. (iig/i3]i 
Ilkanes (iig/i3) 
Cycloalkanes (iig/i3) 
llkenes (Qg/i3) 
Cycloaikeoes (ug/i3| 
Alkynes (ug/i3) 
iroiatics (ug/i3)i 
Chlorinated Allanes (ag/i3) 
Chlorinated Jllkenes (ug/i3) 
Clloriiated Iroiatics (ug/i 



PfllD 
1212 
1 hr 

JOL 21 
13:13 

55 
501.1 
136.! 

2.§ 



55.5 
2.1 
3.6 
1.0 



tfPilND DOifWIND DOINWIfD 

A212 A222 1222 

1 hr 1/2-lr 1/2-hr 

JUL, 21 JUL 22 JE 22 

14:13 11:23 12:16 

44 59 39 

99.3 692.9 113.9 

58.] 158.8 158.4 

2.1 7.1 5 

Q.fi 4,4 4.1 

O.D 2.0 

0.1 0,0 

31.5 347.9 187 

1.1 137.5 46 

0.0 34.6 13 

0.0 0.0 



OPWIflD UPWIND lOlWIiD DOilWIND DOfMIID iOMMIID 

A223 1232 A233 A2e2 1282 A282 

l/24r 1/2-lir 1/2-hr 1/2-hr 1/2-lir 1/2-hr 

JUL 22 JUL 23 JUL 23 JUL 28 JUL 28 JUL 28 

14:46 10:11 12:3i 10:32 12:06 13:11 



29 52 43 42 51 49 

184.4 287.] 402.2 403.7 1061.1 729.3 

98.1 185.2 120.3 II. I 87.7 39§.5 

3.6 3.9 3.0 3.3 5.2 2.4 

0.0 O.i 0.0 0.0 0.0 

0.0 O.i 1.3 0.0 4.4 

0.0 0.0 0.0 0.0 0.0 0.0 

82.6 87.9 191.1 169.3 483.3 171.9 

0.0 0.0 83.3 136.4 483.5 153.5 

0.0 9.3 2.0 23.3 0.0 11,0 

iJ 1.5 1.2 O.i 0.0 0.0 



(all cDOcentrations in ug/m3) 

OPIIND UPWIND DOWNilliD DOiNWIND 

A283 1292 A293 A293 

1/2-hr 1/2-lir 1/2-hr l/24r 

JUL 28 JUL 29 JUL 29 JUL 29 

14:51 11:52 13:06 14:09 

15 6 52 47 

22.1 20,4 3101.2 2415.6 

12.6 20.4 842.1 589.9 

0.0 0.0 7.9 23.8 

0.0 0.0 12.0 9.6 

0.0 O.i 13.2 4.9 

0.0 0.0 0.0 0.0 

9.4 0.0 1941.1 1I19J 

0.0 i.O 281.8 63.2 

0,0 i.O 0.0 0.0 

0.0 0.0 3.1 4.3 



illillillllillilllilllllilllilillllllilillll 

*Tt,T3lbD0DD'0n4ti* 



